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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metadisk driver which has a function to rename and 
exchange the drivers in independence from a specific driver. 

SOLUTION: Ametadisk driver 30 is placed between a computer operating system 22 and one or 
more metadrivers and a lower order hierarchical driver and performs a renaming/exchanging 
function of drivers. This function can be executed while it consists of an atomic operation that is 
recoverable as long as the lower order device is set on line and accordingly the function works 
when the operation is over or during a certain interrupt. 
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[HUB] 4#3£<a K7>r'<l£tt#-tirfl- K7>f^©y* 

[»*^] ^ ■ K9>T'* (3 

(2 2) loxiiaft©^^ Ky^^Ttt©* 
Aat^SflftailBSr^tT-t-So rco^ti, Tfi^f^ 
l ^jft^OfRI 9 &^-£>*fe CSWt^T^iX^CV^Ifi 9 HOIS' 5 ! 
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0-91 564 



[»*« 1 ] IHSSiJ^at/ftS^HSii-SHttSr^-t-S 
1S3£co K^-f^^^tr^^ f^.— 9 - i/XyMz$dtfZ> 

fitjIE K 7 -Y '^co * <D BfflE»3e<D 1 o £ RijfE K7-Y /^co^p 
<^i»f£4#>EC0 l o(7)Igi:jct- tf^SrHS-rS^T 1 * 
^ir> 10 
jfufE K^^^t^HtBttJEO 1 o<DHtjfafflSiJ(OJRtt^ 

tfrlE K^^^^co^^Bfjfe^cT) l itufE K7>f 

ItufE K7-Y^fo»£0 l oSry^-ASiiSJ: 3 I- 

huIe K^-r^^^offifiBirF^to 1 o& y ^ lt y * 
-^s;Hfc K7>r^*a vy^^t Ltsifcts^fty 

iiuHS y i» $ ixfc K^-Y £ ^cofufSgyi t — <OiJ— 

ojc»Lr^3E-rs*ife-c*)o-c, 40 
S9ffiK7>f '<0>*0>*i>ft< £ ^S^ixTt^t^lS 

te£& $ n-c i * & t 1 R urn 2(Db*y^'«n mmm 

«ffQ3c«l^ix-C^ft^mico K7>f^lc^LtW(: 
fe^RuE^iSi-6 K7>r^S:5e»rL-CHulEX»$ttfcSB so 



260 Vy4'<tt<n \?y4'<b Ltgi^L, ifuf££&£ 

^tr V ^ ft i/ 2 co k y >f ' < ic*t l r ^BS^ ( - h z> bu 1 eil 

Sr'&tf :i*»li:tS 

«re**<0 K7-r^<co*co^ft< t b^ztxtz i ok 

iufEiSfW K7-Y^<<o+cOHulB^^ttfc 1 ocomliafli 
SiJcojRtti:, ^rco^t^-7-co K^^^oflfilEffiSJcBlig 

y << '<(Dmm%tRl$^-<D b*yJ'<k<D®?M&x v yf^r 

mzmm<D b*y4'<<n^<Dmzf*7££titz i^>t^(D k 
•rs=> vt:'^— ^ffi^-sjffiftjftfls*^, fiB'jco&tfta 

zl — ^ ■ v^^7-^{^*3tt^ K7-f^ • bm^/u^^, 

^yt'a-^C, huIE K^^^co+co^f^co 1 otc^rco 
fiS'JcoJlti^^JEt-6 J: 5 <t 3 

□ huIB K^-f ^^co^co^^co 1 oirSftfe 

K7^^^<0*60#^C0 1 OtCHffi-r^^CO^CO^— 

— ?pJWt(Dy'v ?*y J* • =3 — K • ^ , 

=i>h: 0 ^ — ^{C. HufE K7-f ^^^OOHijiS^^CO 1 0<0 

HulElBB'JcojRtt^, HftfEK7^^co^cOHulE4#^coio 

— ^{c. WfaK7^^co*cOHufE#^coio^ 
nufS K7-f^<co*coft{rtE^co 1 o^^ig-T^ ^coirtc 

n 
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im^me] pimco^- F&znquzm 

7^' 7^W ^ t , 

^>t 0 ^. — ^{C, RufE D ^ — J±£friti Yy y<k^:ti\Z 10 

nyt'a-^C, mjfEIi^-^?^ixfc K7^^l^tt 
^£ LTmiffiy ^£*ifc K7>f'<*:EttSii\ mfffi 20 

pp 0 30 

US*® 7] 3>t 0 ^-^ pj^co^- K^^tl-W 

JfyM. - 3 — K • "r^-Y ^ i: . 40 
7°u y y Ms ■ =1— K • 7*'*>f*£, 

co py 4 s<*ti^ix<Dmmw\<om&&ffi& 
ts&%±o\zffij&£ntz^i't'~-*^m<D7vyyj* 

. n — K • 7*'<>f 

nyt c a-^|c, HulE55lft$ttXt^j:v^i co K7^/< 50 



k l r ara^ tc &> ^ mena t- a k y << '< ^srr l x 

mm^^ixtzm2<DYy^y<^ Vy^^t ITix^ 
£i*r N ffiffc&&£tiXi^*m2<D K7^^tt^ 

bb«c: fc s strKBBifi-r s k 7 >r ^< * ^rr l r hu t eaan s 
axfcsn co K7-/»<*ft K9>r^t L,xfxyk£-£Z)£o 

-fufyj* ■ 3 — K • *k. 

&m±% ^ k ZW&k-T Z> > ¥ ~- ? • /o^y^l! 

p 

[»*^8] ^>t 4 a-^ pii!co3- K^^co^tc^r 

mmm<D Fy^s<(D{&(Dh<DtZtt^X^^%^^¥~ 

— ? . yn^7^Sp p pt'fcot, 

nVt'a-^l:, Mffi^^CO K^-T ^^CO^CO/>?^< ^ 

(DzfvJfyJ* - 3 — K • T^M^t, 

tt/clocoMIB^UcOJlt^^, *tto1BLRXH-<0 K7-f'< 
co But fiffl S BiSi" ^>J^f4^^^:^^^:6J:9lc^^^ 
^t^3>-h 8 ^- — ^ pTI^co^n • 3 — K • x^^^ ^ 

tt/c l o^co K7>T ^^mflEa&t^^ K^^^irtc 
Wi-5*-f^*@^^-fr5«t9(ctBfig$^3^t-^ 

— fvimcD-^WyJ* • 3— K • 7 s 
nyfa-^c, fute^icco K^^/^co^cofulS^^^ 
tt/c 1 o^r^-co Vy y«Dmmm.R^(0 Vy^^kcn 
'$m&* v &o \zM$L £ titz 3 > ta - ^ pj 
^cot'd - 3— K • y/*^* k s 
3>t°^-^{c > ffifcmm&h*y4s<<D^<Dmmipa'fc£ 
titz 1 oir-^co K^^^<comjf£^t>*T-co YyJ'^klz 

yt'a — ^ RTi^C077°3 y J* - 3— K ' ^ <t . 

PPa 

co L X&H~f Z> * y ^ X3b o T , 

BUS d 3 ytV-^ • >^ X -A ^ ^ > t° zi. — ^ • Th^U — 
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mm* #7*4 *# • K^-f '<l£JS«FU mZFy4'*<D 
^(Dmm&fecohcDbm^ Vy 4 ^(D^(Dm%^^<D h 

4-|s.*6 U ^fr=vi k* ^ 7 K'/n± r7-i^fT=v)*fe7tr^ ^ > £frfP k:' =7 

zm^xtsv. mm*#r4*# • K7>r^«i, Buten 

[00 0 1 ] 

y 4 i/— v-a > • 4^#~ ~y — * • h y L/— 
^Xt^*&J £«1-3#H»tttH«!R0 8/6 3 2 2 1 

[0 0 0 2] *$8WI3, ^f/^^fi^^ 

*B»K1t<0^^ K^-f^tBHftSnfc (layered) 30 
K7>f y<t(DT4y £ >'7 L 4'r>( (ID) ^'J^-AXfi 

AKp p p(-it^o r.coKi&^«tntf^ M^K7^ 
K7>f^Rt« (t^7^) ^<om\L<D 

[0 0 0 3] 

tt, T-?m^Mm<vmm^ife&tet*(n&x\ m^^ti 



6 

6 if<D^^<D K^>r ^ict><##L&i^ K7-f^ y 
M/&MWM&&i&-tz> * #7*4 ** - K7^^ (xi± 

"f4*#^<r>4 7 * #mmam 

[0 0 0 5] 

[■R««r«*1-3fctf><0^»] I'^Tco^ #ir'<4 

=nsyj*?~u~-i/B>> mm w^f-h (ttft) 

[0 0 0 6] «ijlC<t oTHl^tlS U ^-^/Sfe 
StSlix ^A^x^— i^O by>1f# ->3 LT^fr 

^{CioV^-CfT^ttSPg^ te0^prtET*&£jm^#J (atom 
ic) W^bM^6^t^6 0 

[0007] rrt-nft^tis^r^wMiao 

if>f^^ • K7>f^t>7^>TOaM (concaten 
ation) „ yr4/^ • 7^ ^TOltB, 

• ^ h^-Y t: 0 ^^ (striping) , 3^ y h • 
T (spares) , UNIX (7fe®S»ffiS) 7r>f^-> 
7,r^ (UFS) (Duals'? (logging) , ^t/^flfi^ 
X-fX^OTbgr I/— (RAID) if/ff— hOft:fc-C3 
ii <9 CD ^ y- y >^pj^(c^-5 0 

[0008] rr-cn^-rsiffewsasw-ett. »sua> 
%L(D b*y 4 — ^ • v-^-r^i-Ji5(tS K 

m\ r^F-j <z)H»|:fc5K7^^) (oy 

[0009] zz.xffl^%mz&7Ev>nffi.mxi*. m 
?j\\<DRT$i®Kic.mM i^tzm^^-t 6isa<o K7 >r 

^tr=i>t 0 ^ — ^ • i/^y-MsiztStfZ Yy4 '< • t^v 
/i-=^^, W&v> b*7 4/<<Dtp<nfe(Db<Dlc.ttl'X$E^1r 



(5) 
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YyJ '<k<D'&Wi*^WrZ>* z rv'7k, HSfeZ tilth* 
[0010] 10 

a — ftfUAtDfJ-fOMtt V >-?&lfrLX, ^7^T 

Victor, rcDv-^^Acoftiico^^c 
^ptyf nt AJj/mij (1/0) 

(CPU) 3k, ^^ey SP4 ir^W-T^J: 5 tc^ 
$tlt^5, I/0«P2te. ^f-*-K5, f^f^^I/ 
^ . rL- h 6, x -f ^9W^^--V h 9. CD-RO 
MK7>f^tt«y h 7 N !7>r K • ^yr • * 

yYV — V (WAN) , B-*^*^y7-*y b!7- 

{7 (lan) , xii-rv^— h4^©*nei*©* 

fyJ* 1 0 ^t/f - ^ ^tf CD-R OMXIiC D 30 
BHti^.- y V 9, CD- ROM 8, X^^h^ — ^1 

l (c#ffi-T6 0 

[ooi l ] B2 4r#IIBt5t, *8»f:J:5!)*^ 

A2 0^$tlTl^ 0 nvt 0 ^ — ^ • v-^-^A 2 0 

^brfjflg^HTV^ S o 1 a r i s (3fcHS&iffi«0 * 40 

U — 7- A >>f - ^f^/i^UN I X-<— ;*cOv-;* 
T^O^SM^^T, UNIX77^/^^7"iA (U 
FS) ^Istf^^— T"-f ■ '>^f^2 

roDi^iUN i x-<— t.gd^-<u— 7- a is If • v^-r 

-Mi, DDI/DKW>^-7x-^26^ 

CAM 1/9 — 7^. — CT, j.— if-r^y^ 

[0 0 12] ^t^** • K7>(^3 0lt ^^T-V 

- Yy4 s<3 0 g#«f^DD I /DK I V 50 



8 

^-7x-^26^lt, jf^U — 7^ • 

J* 2 2lH*£^£*i5o t^Wf^y^'^fA2 2 

^fh) 3 4, &T/A;fi/ffi;ttM^ (I OCTL) 3 6£ 

A-t>, S»UN I X-<— ^(O^-^U — f-f ^ • > 
[0 0 1 3] mffl&tiX^^Z J: 9(-> ^ • K 

60 y^x^f^^ ■ K7>f^3 0(t ^7^;*^ • K 
7-<y^ • /fy^- ^ic — T^^rJ: {9 I^u^/k^)^ ^ H'7 

(Xtt, f/K7>f^) t-, I OCTL 4 

2, (7>r h) 44, Rt^K^wt (y- K) 

4 6/<CifcO=i— yU^LT, ^-X.^)o -tit, ^tei"^ 

[0 0 14] J?ir4*? ' K7>f^3 0(i, d — KpJ 

*IW7^^- K7^/^ffiV>t, A*//±17j (1/ 
O) y^xxh^J;i9TI^r^7^^^(9tSo 
p< ff-fX? • K7^^3 0I4, yyiJb'* i/?» z rJ* - 
Y>'^-7x-^i:r>'M^ • K7^^- ^f>^-7x 
— ^2 6 i:<DW(cff^L, _hT^H*^«b«ita*r»« 

f&lt 77^/^^f^ifW^- K7^^i:^W 
^cjioT, ^PJ^n^^xtr^tt^^n^c ^7^ 
. K7>T^3 0fl, n— KpTtB*7*^-f ^ • K7-T 
^T-fc 1 ?, fl&O ^ * ' K7^f^^tPC^^^ 

-7x-7^tltl/^ 0 ^ ^ ^ ^ . K7^^3 0 
(7)^^^^^(-^ % ^^T^^^-f-^^ a*g (concatenatio 
n) W^F7^bV^ (striping) , ^ 

(logging) . ^'7 h • ^-^T (hot spar 

e) (IH^T) , f-f^^tyh, WRAIDf^ 

[0 0 15] ^ ^7*^^14. * ^7^*^ • K5>T^ 
3 0(0SWj«^^7 ht*fe9, WW4fV7^ 
• ^-7v^3yx(i r7.7^r^j co <fc 9 iwffli^s r. k 

^ by^y^com^. yjfrf'^^m* Vy^^^Wi^^^ 
J: 9 KtftST?** 1 o^{4«^^3c^^7-^ V/3 >^ 

y^UFSD^y^iiPifflffi (7^7t*yr^) 



9 
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14, ^f-77!)^'>3y28y7F^x7^ ffi 

(h7>'^ruyh) "C#>s 0 ctbbii, -r-<r^s 
PARC (iKS2ftifliai) y^ri^Koi P1WSC 

OSCSIM'I DEf/q^iMt^:^^^ 

So 

[0016] ^Mn©^ ^7*^^14, »»xttric» 

kj6>-e*>S 0 h7^y^ll #HLTfWBU 10 

is? • v-*x^2 2<£>U— hf;*J4, ^(Digg^rffl 
[0 0 17] x — ^-<— ^4 014, *7— h • X — 

y ^ ^ 7~> ^^F7^'f^^, * ^ 

&"CI4, X- K7-f^l4, ^ 

^n-t^- K7-f'<f4, t^ro^^7^^*a>7 

icH-ra = ^7 w 3 s ~ > 3 *t 6. 

[0 0 18] aSJStbfe^ Zf'H* • K7^^7f 

ys<AX- K7-<^(4, ¥<D£ot£^Zsy J*?=l\/—\/ 
h • 7*— *4 0 CD^§£<D U-7" y 7J (Xf4, n fc° 40 

— ) j&SjHM$£*i£ 0 3ocQu;7y 7j(c4oT, i/xy-J* 
<D*y yi/~<D&$kk LT4i:#SM:^LT, *7- 
- h • t*-*^— *4 O^ffil^tlSo ^X— h • 7*— 

*4, ztiifticD^y'v #(4, —mzx>k-or\ mjE&ti 

tf&.cz>m&\z.te. u^y *(d*p<d i ofc'jt^aiettSix 
So v^T^j^y h-rs££{ci4, 

Yy A ^14, isy ytfcnty^mtb^thtz^^vV^^ so 



^JB^n/ci^y >&i4, -r^r, MUZtiZo 

[0 0 19] * 9y'*><< ys<oy*y-— Y • y — ^ 4 

^-<— LTlbfELT^S u^°y 77(D^<D 1 o 

icftfts L T t * 3 u ^ y # £ fc* ttlEtt £ *v So Jty\Cty*) 
&?LhHtzy * ? • K7^^i{^Wty[c^^I 

sx-^m, te^u^y 7j ^(DttK^r^i-rSo 
[0020] p« ^x^^^ • K7^^3o tmz.m^^ 
^b<Dx~%z>* • K9>r^-rft*>*>p< * K7 

-f^^ftlfi, ^h7^7 p '^^K7^^4 8 > 5:7—- 
^^K7^^50, RAI K7^f ^5 2, 23:t» 

[0 0 2 1 ] ^ h7^^ • K7^^4 8*4, DDI 

(4, ^°-fr>3 KJBfkSJxfe K7>r^5 6ir^-x. 

So ^7— • > ^ K7-f^5 014, 1 Tfu 

h^^^PSB^^ti^i K7-f ^5 8, 6 0l;g^ 
tt»S. * h7-r^Ht«ft$Jxfc K7-f^^5 8, 6 0 
{4, DDI/DKUy^7i-^^frLT> ^t^t" 
ZxyJx&mikZtit: K7^^6 2, 6 4(:fe^$ti 
#S 0 

[0 0 2 2] ^h7^b°^^ (^h7-T^{t:) (4ig^ 

(n^^T"^ — >-3 fcKHLtl/^iS, ^^f>^ 

^ . 7*ni y 9 <r>y H>^>^^\ 

tts<7)r^4/ e c<j$»(c^Lr^>^-u-^$ns^^ 

S^So ^ by^y'tfTZmztiZkZtaZ. ^C^^-u 

[0 0 2 3] "7 — ^*4^ h7^/|:IoT^ 0 r^5 

>7>^fS]J:^Ii$iiSo ^{C, |3«PWftI/oy^^ 

[0 0 2 4] xy-V >"?i>l£tc f^Jx(4\ ^7--^ 
^ K7-T^<5 OftXiDftmntfy*'^ x±X* J 9-#— b 

^tiSo mia-ot, ^^x^i4. 2iit)co^7— y 
ii«9co^7-y >?&m\<^x-m<D&m\zttLx, y* 

-yi^h- hU7yhtfo5:i«{:/^ 0 ;7- y 
V^f4, ^fc, yy^fr • v'*"7i*<£>:#->'7>f y-C©^ 

[0 0 2 5] ;7-y^ll 1 oXI4lS^CC0ftfec0^ ^ 
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if fin A^-*^?. f7— fy*^^^^-^^, £ 
— ir-<XfiK !i'»f>^ (resynching) 

[0 0 2 6] RAID^^K7>f^5 2lt ^m^Tii 
(D^^^Jf ffc£;h,fc K^^-6 6, 6 8, 7 0-^ 
ffi^iDfcbbCDDD I /DK I — 7 31 — * £r^x. 

6 6, 6 8, 7 0£3of£tf^tf J: 5 £*LT^£ 

ct9(-LTJ:v\ 20 

[0 0 2 7] RAIDr^^ll mm^tlXl^^y 
^^6 6- 7 0(DX 5 ft* 3 l£X±.(Otyom&)fes*— *T A 

4i/3>te, — jRWtC, ^7A£^£;ft,£ 0 RAID^ 

B^T^^> 0 RAID5(t Wk<ntymbh'<— "TA v'a > 
£J1^T, *-^l^^7^^^V^l/-ht5 0 

~T-<T <7}{dW ^ v ^ ^ <^^J Cir ^ ^_L(7)x — * (c^iS-T 

6:^^^, -^ffttci, t^^ct^ ^-y V 

[0 0 2 8] h7>^-^^K7-<^54tt, 1 *t<D* 
mitZtifz \*7<<'<7 8,8 0 ^Ii:ft5Tfto^7 

— mmikZftti K7^^7 2 rtas-c**,, 

• * * K^-T^S 4te£fc> 1 oXtSKiS^T 40 

(7)RA I DftJiffcSJxfc K7-f'<8 2^W-T5c h7> 
^•^^K7^f^5 4ti^t > ^^iitv^J:^:, T 

[0 0 2 9] &fc, MM, I3$r#it5^:> 5t<o[g]iSj 

i^£ 0 HI 3 Ji, K7>f^i (jtfT-rSHffilciai^ 
T<fc9P»(-^£*x5J:5i;:) g»K7^^- fc^ so 



l±. D l 0 Ooo£Bft3££3rU ffi^r-c, ^7^^ 
lOO^^^r^^l 0 211 Dl 0©KWt 
£ 0 &t-, ^ ^f/M ^10 2 ©145^^ ^?/<>f ^ 
10 4(t D 1 ©^^|-f§ 0 * 9 7**4* 

1 OOfi^ ^f>V^ 1 0 2C0^T'fo-5 o 
[0 0 3 0] fWjttl-LT, m<nm*L<D*#'r/<'{ *<Dm 

<Dm&&7F ztix&y)* D2o©gBM , Mts>^ 

^F-VM 710 6lt Jg^D 2 Irtt6^ * ^10 
H ^7^^10 6(Ofm D3©gSf|^ 

^--T^^— <dW\l<o* 9*f*4* 1 1 Oil, ttffi-fzm 
[0 0 3 1 ] H4(DA^r#Hg-r^i:, IU3ic^:£ 

1 0 o<7>ie,«53ija*D 1 o o^^d 9 9ic^M^ 

ffiV^T, > ^f^>< ^10 0 liiiklc^ <^)g Bffi^ SrD 9 
9(CM^fb> W^7^^10 2 (DIO^M 
^tiTV^S) ii, ^i-, j e^M^r> ^7^^100 
^ibD 9 9^(^y-^— A^rWtS £ 5i-M£rr£o 

[0 0 3 2] i4^)B^#It^^ EI3tC^$ 

tifz. K7>f^ v ti^^Sffl^^^^^ ^ 

t^5o ;^»4«tii ^^7^^10 211 
d 1 o^^D9i:y^ ^$tir^«9, if£<o^jg£S 

i^-t--5fed?)ivlS'£^y ^ — ^^^{c^oTV^o 
U r^ffij-efi, ^7^^100 (Dioo^fi 
^) n ^^7^^io2rauiisi:fe^ a 

0 2(Z)D9— coy ^-^^sufc-rSo ^itar, ^ 
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